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Abstract

In principle, the Longitudi nal Research Database (LRD) which
links the establishnents in the Annual Survey of Manufactures (ASM
is ideal for exam ning the dynam cs of firmand aggregate behavi or.
However, the published ASM aggregates are not sinply the
appropriately weighted suns of establishnent data in the LRD.
| nstead, the published data equal the sum of LRD based sanple
estimates and nonsanple estimates. The latter reflect adjustnents
related to sanpling error and the i nputation of snmall -establishnent
data. Differences between the LRD and the ASMrai se questions for
users of both data sets. For ASMusers, tinme-series variation in
the difference indicates potential problenms in consistently and
reliably estimating the nonsanple portion of the ASM For LRD
users, potential sanple selection problens arise due to the

systematic exclusion of data from snall est abl i shnent s.
M croeconom ¢ studies based on the LRD can yield msleading
inferences to the extent that snall establishnents behave

differently. Simlarly, new econom c aggregates constructed from
the LRD can yield incorrect estimates of |evels and growm h rates.
Thi s paper docunents cross-sectional and tinme-series differences
bet ween ASM and LRD estimates of |levels and growth rates of total
enpl oynent, and conpares themw th enpl oynent esti mates provi ded by

Bureau of Labor Statistics and County Business Patterns data. In
addition, this paper explores potential adjustnents to economc
aggregates constructed from the LRD. In particular, the paper

reports the results of adjusting LRD based estimtes of gross job
creation and destruction to be consistent with net job changes
inplied by the published ASM fi gures.

Keywor ds: Longitudi nal data, Annual Survey of Mnufactures, gross
job flows
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1. Introduction

The Longitudi nal Research Database (LRD) nmaintained by the
Center for Economc Studies at the U S. Bureau of the Census is a
vital source of annual and quarterly data on the manufacturing
sector between 1972 and 1986. By |inking successive Annual Surveys
of Manufactures (ASM at the establishnent |evel, the LRD affords
a uni que opportunity to study the tinme-series behavior of a |arge,
national probability sanple of manufacturing establishnments. The
LRD has been used to study nergers (MGQuckin, Nguyen, and Andrews
1990), di versification (Streitw eser 1990), productivity
(Lichtenberg & Siegel 1990), and firm growh (Dunne, Roberts,
Sanuel son 1989a, 1989b, and Pakes and A ley 1990). Mreover, the
LRD i ncl udes sanpl e weights that, in principle, allowestimation of
new i ndustry and sector aggregates that exploit the |ongitudinal
establishment |inkages. Davis and Hal tiwanger (1989, 1990) exploit
t hese | i nkages to neasure and study annual and quarterly gross job
flows.

Despite broad coverage, the LRD does not sanple the entire
manuf act uri ng universe. The ASM estimates published by the Census
Bureau (hereafter, published or ASM equal the sum of nonsanple
estimates and LRD- based sanpl e esti mates. The nonsanpl e portion of
t he published ASM figures reflect adjustnents related to sanpling
error and the inputation of small-establishnment data. These
nonsanpl e conponents of the published ASM figures have previously
been unavailable to LRD users. Although the LRD data are by far
the | argest conponent of the ASM figures, marked cross-sectiona
and tinme-series differences exi st between the ASM and LRD

Di fferences between the ASM and LRD rai se questions for users
of both data sets. For ASM users, tine-series variation in the
difference indicates potential problenms in consistently and
reliably estimating the nonsanple portion of the ASM For LRD



users, potential sanple selection problens arise. Since the
nonsanpl e conponent of the ASMprimarily reflects the behavi or of
very smal | establishnments, systematic differences bet ween novenents
in the sanple and nonsanple conponents presumably reflect
differences in the behavior of large and small plants. Thus
m croeconom ¢ studies based on the LRD can yield m sleading
inferences to the extent that small establishnments behave
differently and are systematically excluded fromthe sanple. By
the sanme token, new econom c aggregates constructed fromthe LRD
can yield incorrect estimates of | evels and growth rates.

This paper docunents cross-sectional and tine-series
di fferences between ASM and LRD estimates of levels and growth
rates of total enploynent, and conpares them wth enploynent
estimates provided by Bureau of Labor Statistics (BLS) and County
Busi ness Patterns (CBP) data. For total manufacturing, enploynent
| evel and growmh rate estimates display a high degree of simlarity
across all four data sources. Simlarities dimnish markedly for
two- and four-digit industries dom nated by small establishnents.
In addition, the correspondence between the ASM and LRD
deteriorated after 1979, when ASM sanpling procedures changed.
Per haps nobst troubl esone, discrete changes in the divergence
bet ween ASM and LRD- based estimates occur in the first year of each
panel and in census years. This pattern reflects cunulative multi-
year enpl oynent changes that are first reflected in the published
ASM figures in census years and first reflected in the LRD at the
commencenent of a new five-year panel. Al t hough ASM fi gures
typically correspond nore closely to BLS and CBP figures, the LRD
appears to provide superior growh rate estinates in certain years.
In any case, further analysis of ASMLRD differences seens
war r ant ed.

Beyond docunenting ASM LRD differences, this paper explores
potential adjustnents to econom c aggregates constructed fromthe
LRD. In particular, the paper reports the results of adjusting the
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LRD- based estimates of gross job <creation and destruction
cal cul ated by Davis and Hal ti wanger (1989, 1990) to be consi stent
with the net job changes inplied by published ASM figures. LRD
based estinmates of gross job flows represent | ower bounds on true
(ASM gross job flows, because they fail to capture job creation
and destruction anmong manufacturing establishnments outside the
sanpling frame of the LRD. A nore inportant concern regarding the
LRD- based neasures of gross job flows is that, by neglecting the
behavior of very small establishnments, they possibly provide a
distorted picture of time-series and cross-sectoral patterns of
covariation between gross job creation and gross job destruction.

In practice, the adjustnent of LRD based gross job flow
measures for consistency with the ASM neasure of net job flows
raises difficult problens. This paper inplenents and eval uates a
sinpl e net hodol ogy that treats the difference between the ASM and
LRD at the four-digit Ilevel of disaggregation as a pseudo-
est abl i shnent . Job <creation and destruction anobng pseudo-
establ i shnents are cal cul ated and added to the LRD based figures to
obtai n adjusted gross flows. This procedure understates true gross
flows from the nonsanple portion of the ASM but potentially
i nproves upon the unadjusted neasures. Unfortunately, in census
years and in the first year of each panel, the nonsanple portion
exhibits discrete enploynent changes that distort adjustnents to
the gross flows. In other years, the adjustnment procedure appears
to work well but have little inpact.

We draw two concl usions fromour adjustnent exercise. First,
t he sinple adjustnment procedure yields estinmates of gross job flow
rates that are inferior to their counterparts based solely on the
LRD. Second, we find no evidence that inferences based on the
time-series properties of the LRD based gross job flow neasures
are distorted by a sanpling frane that excludes very snall
establ i shnments.



I1. ASM Sampling Procedure

A. LRD Background
The LRD is a conprehensive collection of establishnent-Ievel
econom ¢ data on U S. manufacturing firnms between 1972 and 1986.

The annual portion contains about 860,000 observations on 160, 000
plants on many aspects of production: shipnments, enploynent,
capital expenditures and assets, raw material inputs, inventories,
payrol |, and many ot her variables. The LRD al so contains detail ed
classification data such as geography, industry, ownership, and
pl ant type. For details of the LRD s specific contents, see
McGucki n and Pascoe (1989).

The annual portion of the LRD conprises the |inked sanpl e data
from the ASM Conducted since 1949, the survey tracks for five
years a panel of establishnments selected from a size-weighted
probability sanple. Sanpl ed establishnments represent about
one-si xth of manufacturing plants and three-fourths of enpl oynent.
The sanpling frane enconpasses all but the smal |l est establishnents,
typically those with five or fewer enpl oyees. Large establishnents
are sanpled with certainty. A new panel of establishnments is
selected in years ending in 4 and 9 (e.g., 1974, 1979) from the
universe of manufacturing establishnments identified by the
qui nquenni al Census of Mnufactures (CM, which occurs in years
ending in 2 and 7 (e.g., 1982, 1987). The annual LRD contains four
panel s: 1969-73, 1974-78, 1979-83, and 1984-88. (Data for 1969-71
are not available; data for 1987 and |ater years wll be added as
t hey becone avail able.) New establishnents are added to ongoi ng
panels to incorporate births and preserve the representative
character of the panel.

B. Published ASM Esti nat es
Publ i shed aggregate ASM statistics reflect additiona




i nformati on beyond that contained in the LRD. 1In particular, the
published data include two additive adjustnments representing
sanpling error and smal | -establ i shnent inputation. Let Xrepresent
an ASM data item (in this paper X is total enploynent). Then
publ i shed ASM X i s

XASt) = XL(st) + XF(st) + X(st) (@D

where the superscript A denotes ASM L denotes LRD, F denotes
fi xed-base difference (sanpling error), | denotes inputed data, s
refers to sector (e.g., industry), and refers to tinme (year). The
enpirical section shows that these two nonsanpl e conponents, though
smal|l relative to the sanpl e conponent, can be inportant influences
on the published Ilevels and growth rates.

During the period covered by the LRD, the nethodol ogy used to
estimate the conponents of equation (1) underwent significant
changes, thereby affecting the relationship between the published
ASM and sanple LRD data. To understand the behavior of these
conponents, it is inportant to understand the devel opnent of the
ASM sanpl i ng procedure, so the remai nder of this section describes
each conponent in nore detail. Conpl ete descriptions of these
sanpling i ssues can be found in Ogus and Clark (1971) and Waite and
Col e (1980).

C. Sampl e Esti mates

In selecting an ASM sanple of establishnments from the CM
uni verse, the Census Bureau uses a sanpling techni que that defines
i ndependent sanpling units and uses a probability proportional to
size (PPS) nethod to assign selection probabilities to each unit.
These probabilities are i ndependent of the sel ection outcone of all
other sanpling units or groups of wunits. A linear unbiased
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estimate of, for exanple, total enploynent of all sanpling units
(u) at timet is

X (st) = uz)/\/(ut) X Yust) , (2)

where Wut), the sanple weight, is the reciprocal of the sanpling
probability. A sanpling probability of 0.25 inplies a sanple
wei ght of 4 and the sanpling unit's data represents that of four
units. The variance of the estimate (2) is mnimzed when the
sel ection probability is a constant fraction of sanpling unit size.
In principle, a separate selection probability should be assigned
for each data item but, in practice, a combn size neasure
determ nes the sanple weight for all data itens. The current size
measure for the ASM weights is total value of shipnments wthin a
product cl ass. An advantage of this sanpling procedure is the
i ndependence of selection probabilities because it permts
arbitrary assi gnment of certain probabilities, such as one (certain
inclusion) for large establishnents.

Two significant changes in the sanple selection procedure
occurred during the LRD period. The first change pertained to the
definition of the sanpling unit. Before 1979, the conpany (the
group of establishnents |egally attached to a single manufacturing
organi zation) served as the sanpling unit. If a conpany was
sel ected (using probabilities derived fromconpany size), then al
establishments belonging to that conpany were included in the
panel . Since 1979, however, the establishment has been the
sanpling unit. Only establishnents selected (using probabilities
derived from establishnment size) are included in the panel. The
Bureau switched to an establishnment-based sanpling schenme because
it requires fewer establishnments to achieve the sane estimation
efficiency.

The second major sanpling change altered the nature of the
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sanpl e wei ghts. Since 1963, the CM has excused certain very snal
single-unit (SU) establishnments from conpleting the survey to
reduce respondent burden (i.e, they were given sanple weights of
zero). During the LRD period these establishnents, known as
adm nistrative records (ARs), represented about one- third of the
t ot al manuf act uri ng uni ver se of approxi matel y 350, 000
establishments. From1972-78, the sanple wei ghts generated for the
remai ni ng non- AR establishnents took account of the existence of
the AR establishnents, in which case (2) is a suitable estinate of
the aggregate quantity. Beginning in 1979, however, the sanple
wei ghts did not account for AR establishnments, and so it becane
necessary to independently estimte AR establishment data and add
it to the weighted sanple estimate (2). This independent estinate
is the inputed conmponent of (1) and is described in the next
subsecti on.

To maintain the representativeness of the sanple, the Census
Bureau adds births of new establishments to the panel each year.
Three types of establishnents are added to a panel. Mul ti-unit
births are identified fromthe Bureau's annual Conpany Organi zati on
Survey (COS), in which nmulti-unit conpanies describe their
organi zati onal status. Single-unit births are identified from
periodic listings of Social Security Adm nistration (SSA) issues of
new Enpl oyer ldentification (El) nunbers. (Since many births are
very small or related to non- ASM conpanies, not all are added to
the panel.) Finally, during the conpany-based survey period, many
establishments were added due to corporate reorganization.

Timng difficulties arise regarding births. Nearly all births
appear in the ASM panel for the first time in the year foll ow ng
the actual birth year. Consequently, both ASM and LRD estimates
reflect measurenment errors generated by the mstimng of births.
Davi s and Hal ti wanger (1989, 1990) di scuss procedures for adjusting
the enpl oynent data to address this problem By focusing on March
total enploynent in the analysis below, the extent of timng
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m snmeasurenent is mtigated, because births that occur after March
12 are properly tinmed with respect to March enpl oynent figures.
(There are related but less severe difficulties for deaths; see
Davi s and Hal ti wanger (1989, 1990)).

D. Nonsanpl e Estinates

Two nonsanpl e conponents also enter into the published ASM
esti mat es. These nonsanple estimates are: 1) constant (wthin
panel) estimates of the sanpling error called the fixed-base
difference (FBD); and 2) inputed data for the ARs and births not
included in the panel, a total called the inpute (or small) bl ock
(1B).

The FBD represents an adjustnment of the LRD estimates for
sanpling error using estimates from the nost recent previous CM
The FBD i s

X F(st) = Y} Xist-2) - Y W(ist) X Y(ist-2) (3)

i € CM(st-2) i € ASM(st)

for the period t representing the first year of a panel. CMst)
and ASM st) denote the sanple of establishnments in the respective
survey. The FBD remains at this level through the third year of
the panel. (In the fourth panel year, the CMestimate is used in
generating the published ASMfigure.) If the panel -based wei ghted
estimates equal ed the CMfigure, the FBD woul d be zero (abstracting
fromthe inpute block). Mnimzing the FBD i s one panel selection
criterion. Notice that during the panel another CMoccurs so that
any error accunulated during the first three panel years is
elimnated by recalculating the FBD. This recalculation is done
and applied to the fifth panel year sanple estimate anal ogously to
(3).

The inputed estimates for establishnents outside the panel
(ARs and small births) are derived from payroll and enpl oynent
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information obtained by the Bureau from |IRS data. For each
i nput e- bl ock establishnment, the Bureau receives Mrch total
enpl oyment and quarterly payroll (PAY) information from which it
inputes estimates of all other CM data itens. Next, the
i mput e- bl ock enploynent and payroll data are tabulated to
four-digit SIC industry by state by nmetropolitan statistical area
(MBA) cells. Then the inputed data for that cell is



Y X Yist)
X(st) = piasv& [ 3" PAY(ist) } (@)
icIB(t)

Y} PAY ist)

icASM(st)

That is, the inputed value of the data item equals the industry
average ratio of the itemto payroll tinmes cell payroll.

I11. Empirical Evidence

A. Data Description

The data will be described using the follow ng notation: A
stands for ASM L for LRD, Dfor the difference A-L, F for FBD, and
| for 1B, B for BLS, and C for CBP. In census years the CM

estimate i s the published nunber but for sinplicity we use ASM (A).
Exceptions are noted. The variables used are total enploynent
(TE), production worker enploynent (PW, and ot her enpl oynent (CE).
Sector and tine subscripts are suppressed unless necessary for
expositional clarity.

Because the definitions and timng of enploynent vary across
data sources, it is necessary to consider different types and
peri ods of enpl oynent neasures. ASMand LRD quarterly PWesti mates
represent enploynent on the 12th of March, My, August, and
Novenber, and CE is collected for March 12. Annual TE is

TE - 4§;PW(q)/4, + OE, &)
q-1

where q i ndexes quarters. March LRD TE is

TE = PW(1) + OE (©)
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Since published ASM data do not include an anal ogue of (6), we
esti mate published ASM March TE by mul ti pl yi ng annual ASM TE by t he
rati o of annual ASM TE to annual LRD TE.

The CBP data are only available for March, and BLS March
enpl oynment is that observed fromthe nonthly establishnent survey
data. (An annual BLS anal ogue of (5) can be cal cul ated.) The BLS
data also contain the enploynent of auxiliary manufacturing
establishments, which are owned by and support nmanufacturing
enterprises but are not directly involved in manufacturing. The
ASM LRD, and CBP data exclude auxiliary establishnents, whose
enpl oynent anounts to approximately one mllion. W concentrate on
the March enpl oynent data in the renmai nder of this section.

Hi storical FBD and IB data are not included in the LRD data.
In principle, it is possible to use the LRD and CM data avail abl e
at the Center for Economc Studies to recreate the FBD using
equation (3) and derive the IB (inpute block) from 1979 forward
using the formula | TE=ZATE- LTE-FTE. Attenpts to execute this
procedure have been unsuccessful thus far, though we are still
i nvestigating the problem

Fortunately, we obtai ned unpublished industry | evel FBD and | B
data on actual FTE and ITE for 1982, 1983, and 1984. G ven the
constancy of FTE, a derived ITE, ITEY, for 1979 to 1986 may be
calculated fromthe fornul a

ITEY = ATE - LTE - FTE . (7)

There are thus two versions of the difference between ASM and LRD
enpl oynent :
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DTE = FTE + ITEY
DTE+ = FTE + ITE , )

where | TE=ITEY in the m ssing years, 1979-81 and 1985- 86.

B. Conpari sons of Levels and G owth Rates

Figures 1 and 2 plot the level and growh rate of tota
manuf acturing enploynent estimated via a nunber of different
met hods and sources. The plots indicate that published ASMand LRD
sanple estimates follow the sanme basic tinme-series pattern.
However, three sources of divergence stand out. First, the
di vergence between the | evels of the ASMand the LRD estimates are
much | arger after 1979. This change reflects the effects of the
swtch to an establishnent-based sanple frame in 1979 and the
tendency of ITE to grow over tinme. The effect of the change on
growh rates is nmuch | ess pronounced.

Second, thereis a deterioration in the correspondence between
the LRD and ASMthat occurs within each panel. This is evidenced
by a grow ng divergence in the I evels within each panel and a sharp
di vergence in the gromh rates between the ASM and the LRD in the
first year of each panel. The latter reflects the correction
incorporated into the LRD from the cunulative divergence that
occurred in the previous panel.

Third, there is an increased di vergence between the published
and LRD |l evels and growth rates in census years (1977 and 1982).
This is due to a cunulative intercensus distortion. Recall that
publ i shed estimates reflect the entire manufacturing universe in
census years. Accordingly, in census years reported one-year
changes refl ect cunul ati ve changes since the previous census that
were not previously incorporated into the published ASM fi gures.

Conparison with other data sources indicates that all of the
estimates foll ow the sane basic pattern in both |levels and growth
rates. BLS enploynent |evels are higher for the entire period
reflecting t he i ncl usi on of auxiliary adm ni strative
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establishments. The ASMestimates track the CBP and BLS estimates
better than do the LRD esti nmates.

Quantitative evidence on growmh rates for total nmanufacturing
and 2-digit industries is presented in Table 1 (total manufacturing
in this and all succeeding tables is denoted as industry 00).
Several patterns energe fromTable 1. For total nmanufacturing, the
mean grow h rates across the published, weighted sanple, BLS, and
CBP neasures are reasonably simlar in mgnitude, and the
tinme-series standard deviations are highly simlar. Thus, the
table confirns the basic nmessage of Figure 1 that, in terns of
growh rates for total manufacturing, ASMLRD differences are
smal |

There i s consi derabl e het erogeneity across i ndustries interns
of the differences anong published ASM LRD, BLS, and CBP esti mates
of growh rates. Since small establishnments dom nate the behavi or
of the nonsanple portion of the ASM an obvious source of
heterogeneity is differences in the size distribution of
establishments. The nean establishnment size is reported in the
rightnost colum of Table 1. For industries in which the
establishnment nean is relatively large (e.g., SIC 21-Tobacco, SIC
33-Primary Metals, SIC 37-Transportation Equi pnent), the nean and
standard deviation of growh rates fromthe ASM and LRD are very
simlar. In contrast, for industries in which the establishnment
mean is relatively small (e.g., SIC 24-Lunber, SIC27-Printing, SIC
39- M scel | aneous), the differences between the ASM and LRD growt h
rates in terns of nmeans and/or standard devi ations are | arge.

Tinme-series correlations of the enployment growh rate
estimates are reported in Table 2. For total manufacturing, the
tinme-series pairwse correlations across all of the alternative
growh rate series is quite high. However, the correlations
bet ween the ASM and either BLS or CBP are slightly higher than the
correl ations between the LRD and either BLS or CBP

The diversity across industries in means and standard
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deviations indicated in Table 1 carries over to the correlations,
shown in Table 2. Again, the industry size distribution is
inportant. Industries dom nated by | arge establishnments (e.g., 33
and 37) have very high pairw se correlations. |Industries dom nated
by smal | er establishnents (e.g.,20, 27, and 39) have substantially
| ower pairwi se correlations, especially between the LRD and the
ASM

Figures 3 and 4 depict the substantial heterogeneity across
i ndustri es. For Primary Metals (33), the tine-series pattern of
grow h rates across the ASM LRD, BLS and CBP is very simlar. In
contrast, for Food (20) there are sharp differences in the patterns
of growmh rates, especially between the LRD and the ASM

While there is considerable diversity across industries, for
nost industries there is a high correlation between the LRD and ASM
growh rates. This can be clearly seen fromFigure 5 which plots
a histogramof the correl ati ons between LRD and ASM growt h rat es by
4-digit industry. The vast majority of 4- digit industries have a
correlation in excess of 0.70. The non- trivial mnority of
4-digit industries with low correlations are industries that
present researchers wth potentially severe sanple selection
pr obl ens.

As is apparent from Figure 1, the nature of the divergence
bet ween the ASM and the LRD varies across panels. Table 3 presents
means and standard devi ations of growh rates for the 1974-78 panel
and the 1979-83 panel. Two observations stand out from Table 3.
First, even for total manufacturing, the LRD estinates deviate
substantially fromthe ASM
and other estimates to a far greater extent during the 1979-83
panel than during the 1974-78 panel. Second, even for industries
characterized by small establishnents (e.g, 27), the
di vergence between the LRD estinmates and the ASM estimates is
relatively small for the 1974-78 period. These conpari sons of
| evel s and growt h rates highlight several nessages that energe from
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this analysis. First, the correspondence between the behavi or of
the LRD and ASM estimates is reasonably high for tota
manufacturing and very high for industries dom nated by |arge
establi shnments. Second, the correspondence between t he LRD and ASM
is better prior to 1979. Third, discrete changes in the divergence
bet ween the ASM and the LRD occur in the first year of each panel
and i n census years. Both of the latter effects reflect cunul ative
five-year changes that are concentrated in those respective years.

C. Deconposition of ASM Estinate

The behavi or of the difference (DTE) between LTE and ATE i s by
construction driven by the behavior of FTE and I TE® (or ITE). This
section analyzes the deconposition of ATE in ternms of its three

true conponents, LTE, FTE, and ITE, rather than using I TE®. Since
FTE and I TE data are only avail able since 1979, we accordingly
focus on the 1979-86 peri od.

Figure 6 plots the deconposition of ATE between 1979 and 1986.
From 1979 to 1981, the difference between ATE and LTE grows very
slightly. In 1982, the difference between ATE and LTE increases
discretely. The difference between ATE and LTE remains large in
1983 and then falls substantially in 1984. From 1984 to 1986 the
difference is relatively constant. The basic pattern is that the
difference is relatively constant except
in census years and in the first year of each panel

Figure 7 shows that the nost striking feature of DTE behavi or
is the discrete junp in 1982. Mreover, it is clear that nuch of
the increase cannot be attributed to either an increase in I TE or
FTE. This apparent contradiction of the identity linking the three
conponents of ATE is reflected in the distinction betwen DTE and
DTE'. The latter represents what the difference in 1982 woul d have
been if the published total had sinply reflected the sum of the
t hree conponents, LTE, FTE and I TE. However, published totals in
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a census year are based on the census totals rather than the sum of
the three conponents. In 1982, we see that there is a large
di screpancy between the sumof the three conponents and t he census
total . The other discrete change in DTE occurs in 1984. DTE drops
substantially from1983 to 1984. This decrease is attributable to
a decline in both I TE and FTE bet ween 1983 and 1984. This discrete
change reflects the change in panels between 1983 and 1984.

Addi tional quantitative evidence on the relationship between
t he conponents of ATE is provided in Table 4. The striking finding
fromTable 4 is that while the growmh rate correl ati on between ATE
and LTE is quite high for total manufacturing and nost 2-digit
i ndustries, the correlation between ATE and ATE is surprisingly
| ow. ATE represents the sum of LTE, FTE and ITE, which equals
ATE except in 1982-1984. The discrepancy in these years is
apparently |l arge enough to drive the correl ati on between the growth
rates of ATE and ATE down substantially.

These results suggest that the discrete changes observed in
publ i shed estimates in census years are due to factors other than
di screte changes in FTE and | TE. Apparently, published totals in
census years incorporate changes that have occurred between
censuses but have not been reflected in the intervening published
ASM estimates. These changes cone fromthe di scovery of births not
identified in the prior five years, nore accurate estimtion of AR
data, reclassification of nonmanufacturing establishnents as
manuf act uring, and other sources. This inplies that while census-
year |levels are undoubtedly accurate, estimating one-year changes
fromthe difference between a census-year published total and a
previ ous-year published total is apt to generate a biased estinmate
of the change. This raises doubts about howto interpret the tine
seri es behavior of ATE over intervals that include census years.

In contrast to the discrete change in 1982, the discrete
change in DTE in 1984 does not raise questions about estimating
changes from published ASMesti mates. Rather, the discrete change
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in 1984 reflects a change in the relative i nportance of each of the
conponents of ATE, with DTE becomng smaller and LTE becom ng
| arger. This does, however, suggest that estimtes of changes
using LRD estimates are apt to be particularly unreliable in the
first year of each panel. Simlarly, using changes in DIE to
represent changes in the behavior of AR cases and small births is
apt to be unreliable in the first year of each panel. Bot h of
these latter problens cause difficulties in devel opi ng procedures
for adjusting LRD estinmates to be consistent with published totals
(as wll become apparent in the next section).

D. Summary of Basi c Fi ndi ngs

A summary of the rel ati onship between ASMand LRD estimates i s
illustrated in Figure 8, which depicts the sinplified devel opnent
of a hypothetical ASM panel. |In nost years, the levels and growth
rates of enploynent are nore accurately estinmated by the published
ASM data. Exceptions to this conclusion follow

In terns of enploynent |evels, the sanple LRD data are never
superior to the published ASM data. 1In the first panel year the
two estimates are the cl osest, but the sanple LRD data deviate from
t he published data by a small FBD and (from 1979 forward) an i npute
bl ock, which is at its snallest value. As the panel progresses,
the sanple LRD enploynent |evel increasingly deviates from the
publ i shed ASM data (exhi bited by the different sl opes) because the
i npute block is growing and because the wei ghted sanple estinate
beconmes biased over tine. The Jlatter effect occurs as
establ i shment sizes change over tine. Notice that the published
ASM enploynent level is also biased and requires the |large
adj ustnment that occurs in the census year. This bias nmay cone from
births not detected between CMs, for exanple.

In terms of growth rates, the published ASM and sanple LRD

estimates are likely to be very simlar in the second, third, and
fifth panel years. However, the ASMestimate is preferable in the
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first year and the LRD estimate in the fourth (census) year for
related reasons. 1In the census year, the ASM (CM estinmate junps
di scretely, inposing the cunul ative (undetected) changes fromthe
previous four years. This potentially large growh rate probably
overstates the true change, which the LRD -- because it doesn't
i npose the correction -- nore accurately captures. The reverse
occurs in the first panel year. The selection of a new panel, new
sanpl e weights, new I B, and new FBD discretely adjust the sanple
LRD | evel , causing a large and |ikely biased growh rate esti mate.
The first panel year problemw th the sanple LRD growmh rate seens
to be enpirically larger than that for the published ASM data in
t he census year

IV. Application to Gross Employment Flows

A. ©Mtivation for Measuring G oss Fl ows

Consi derabl e attention in both the data and research community
has been devoted to estimating and studying gross worker flows
across | abor market states (i.e., enploynent, unenpl oynent, not in
the | abor force, etc.). Wile these flows are clearly of interest,
it is equally inportant to estimate and anal yze gross job fl ows.
In the absence of evidence fromlongitudi nal establishnment data on
gross job flows, it has been difficult to determ ne whether
observed |arge gross worker flows primarily reflect tenporary
| ayoffs and recall s plus continual sorting and resorting of workers
across a given set of jobs, or alternatively, whether a |arge
portion of worker turnover reflects gross job reallocation across
establishnments.

The LRD is well-suited to the neasurenent of high frequency
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(annual and quarterly) gross job flows. The LRD allows for careful
treatnment of births and deaths so that spurious entry and exit due
to ownership change and other forns of reorganization can be
controlled for. Further, the LRD provides detailed information
that permts estimation of gross job flows across nunerous key
establ i shment characteristics. As such, the LRD offers substantia
advant ages over alternative data sources that can be used for this
pur pose (see, e.g., Leonard (1987), Birch (1981), and Arm ngton and
Qdl e (1982)).

Davis and Hal ti wanger (1989, 1990) report research on the
cyclical properties and inplications of gross job creation and
destruction using gross job flows estimated fromthe LRD. 1In these
studies, the inpact of the nonsanple portion of the ASM on gross
job flows is neglected. In what follows, the role of the nonsanpl e
portion of the ASMon gross job flows is investigated. Procedures
for incorporating the nonsanple portion in gross job flow estinates
are discussed and a crude version of these procedures is
i npl ement ed. In the analysis, the focus is on annual gross job
flows but the issues and procedures discussed apply to the
quarterly job flow estimtes as well.

B. Goss Job Creation and Destruction

The measures of gross job creation and destruction used here
are those of Davis and Hal ti wanger (1989, 1990). Creation is the
sumof all newjobs in expandi ng establishnents and destruction the
sumof all lost jobs at contracting establishnments. Expressed as
rates relative to sector size, these neasures are

Pos - ¥ (&) 0] (9

i€E+ X
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NEG - Y [%} 19G) | (10)

ieE-

where g(i) is the growh rate of establishnent i at t, Et+ is the
set of establishnents with positive and E- with negative growth

rates, , x(i) is establishment size, and Xis sector size. Sizeis
measured as the average of enploynent at tinme t and t-1, i.e.
x(it) = 0.5(x(it) + x(i,t-1)), and g(it) i1s the change in

est abl i shnment enpl oynent divided by establishnment size.

POS and NEG represent |ower bounds on total creation and
destruction because i ndi vidual jobs within establishnments cannot be
di stingui shed. Thus a net establishnment |evel job change of zero
may include creation and destruction that nerely alters the
conposition of types of jobs within establishnments. To interpret
PCS and NEG note that net enploynent growh is

NET - POS - NEG . (1D)

Hence, POS and NEG represent the gross changes across
establishments that underlie the observed net change. A sunmary
measure of gross job reallocation is

SUM - POS + NEG . (12)

There are nunerous interpretations of SUM First, X times SUM
represents the gross change in the nunber of enploynent positions
at establishnments. Second, X tinmes SUMis an upper bound on the
nunmber of workers who nmust switch jobs and/ or enploynment status to
accommodate the redistribution of enploynent positions across
est abl i shnent s. Third, SUM is the size-weighted nean absol ute
devi ation of establishnment growh rates around zero. Accordingly,
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it has a formal statistical interpretation as a neasure of
di spersi on.

C. Measurenent Met hodol ogy

To obtain enpirical estimtes of the creation, destruction,
and reallocation neasures from the LRD, it 1is necessary to
cal cul ate creation and destruction for each establishnment at each
time t. If measured enploynment in the current and prior years are
both positive, nmeasurenent proceeds as in (9) and (10). But, if
measured enpl oynent is positive in one year but zero in the other,
then additional information is used to determ ne whether a true
birth or death occurred. For the purposes of conputing PGS, a
birth is recorded only if the establishnment had zero enpl oynent in
prior years of the panel and if the LRD coverage code, which
provi des information on organi zational changes, indicates that a
new est abl i shment is born. Likew se, for the purposes of conputing
NEG a death is recorded only if the establishnment had an
appropriate coverage code.

The reselection of a new panel of ASM establishnents every
five years generates difficulties in neasuring gross flows in the
first year of each panel. Since only about one-third of the
establishments in the previous panel continue into the current
panel, sinple calculation of gross enploynent change wll
m st akenly overestimate the change by attributing panel entry and
exit to creation and destruction. However, information on gross
job creation and destruction for continuing establishnents across
panels can be wused to inpute total gross job creation and
destruction for the first period of each panel. An i nputation
based upon sinple bivariate regressions is used in the results that
follow. Since the inputation used is crude, considerable caution
shoul d be used in interpreting results for 1974, 1979 and 1984.

D. Adjusting the Gross Fl ows
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In Davis and Haltiwanger (1989,1990) the creation and
destruction nmeasures were cal cul ated using only the sanple portion
(i.e., LRD) of the data that underlie the published ASM fi gures.
In principle, it is desirable to incorporate the nonsanple portion
of the ASM into the estimates of the gross flows. However, in
practice, there are nunerous difficulties given the nature of the
nonsanpl e portion of the ASM and the discrete changes in the
nonsanpl e portion that occur in census years and the first year of
each panel.

Unfortunately, establishnent-level data for the nonsanple
portion of the ASM are unavail able. The nonsanpl e portion of the
estimate is available at the four-digit |evel of disaggregation.
Gven this limtation, we inplenment a sinple procedure for
adj usting the LRD-based gross flows to incorporate information on
the nonsanple portion of the ASM Essentially, the nonsanple
portion  of each four-digit industry is treated as a
pseudo- est abl i shnent . That is, the entire difference between
publ i shed ASM and LRD estimates, DTE, is the pseudo-establishnment
fromwhi ch additional creation or destruction can be calculated to
add to the LRD based neasures. Usi ng this pseudo-establishnent
nmet hod, the adjusted (*) POS and NEG are

POS” = ;m (%) 9(i) (13)
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NEG - Y (%) 190)] a4

ieE- UD

where D+ (-) is the set of pseudo-establishnments with grow ng
(shrinki ng) enpl oynent.

Treating the nonsanple portion as a pseudo-establishnent
generates gross flow esti mates that are consistent with net changes
in the published ASMfigures. However, this procedure understates
the gross flows associated with the nonsanpl e portion, because net
changes at the four-digit | evel mask of fsetting establishnent-|evel
net changes within the nonsanple portion of four-digit industries.

A second problemw th this procedure is that the nonsanple
portion of the ASMexhi bits discrete changes in census years and in
the first year of each panel. These discrete changes wll be
reflected in the adjustnment of the gross flows and thus generate
distortions in those years.

An alternative to the pseudo-establishnent nmethod is to use
the information available fromthe LRD regarding the relationship
between gross and net flows for snall establishnents. Thi s
relationship could be used to i npute gross flows for the nonsanpl e
portion based upon the actual net changes for the nonsanple
portion. Further, an adjustnent could be nade in the census years
and the first year of each panel to spread the observed discrete
changes appropriately over the course of the panel. Devel opnent of
an inputation procedure along these lines will be considered in
future work.

E. Results Using the Pseudo-Establishnent Method
The effect of using the pseudo-establishnment nethod on total
manuf acturing POS and NEG are shown in Figures 9 and 10. 1In years

other than census years and the first year of each panel, the
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adj ust ment generates sensible results. The adjustnent in such
years tends to increase POS and NEG but the magnitude of the
adjustnment is marginal. For these years, neans (standard
devi ations) are: POS - 9.03% (0.033), PCSA - 9.35%(0.031), NEG
- 11.15% (0. 047), and NEGA - 11.26% (0. 044).

In contrast, Figures 9 and 10 suggest that the discrete
changes in the nonsanple estimates generate distorted adjustnents
in census years and in the first year of each panel. Conbined with
the results of section Ill, this pattern indicates that the nethod
fails to deliver a satisfactory adjustnent 1in census years and in
the first year of each panel

Addi ti onal evidence on the relationship between adjusted and
unadjusted gross flows appears in Table 5. Ti me-series
correlations of the adjusted and unadjusted series are reported,
excluding the first year of each panel and census years. For total
manuf acturi ng, correl ati ons between adj usted and unadj ust ed series
are quite high for POS, NEG NET and SUM The cross correlation
bet ween POS and NEG for total manufacturing is negative and about
t he same nagni tude for adjusted and unadj usted series, and t he sanme
hol ds for the negative cross correlation between NET and SUM

The same general patterns hold for the two-digit industry
data. Not surprisingly, the adjusted and unadjusted series behave
very simlarly for industries with primarily |arge establishnents
(e.g., 33 and 37), while the series are less simlar for industries
dom nated by snmal|l establishnents (e.g., 27 and 39). However, even
for the latter industries, the behavior of the adjusted and
unadj usted is quite simlar.

Overall, this pseudo-establishnent adjustnment nethod works
reasonably well in years other than census years and the first year
of each panel. However, in such years, the adjustnent nakes little

difference to nmagnitudes or tine-series properties of the gross
flows. For census years and the first year of each panel, the
current adjustnment procedure s inappropriate. Since the
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adjustnment nmakes little difference in years in which it 1is
successful, these results supports the integrity of LRD based
estimates of gross flows. Further, giventhe difficulties with the
adj ustment procedure in other years, the LRD based estimtes of
gross flows are at present a nore reliable, internally consistent
tinme series. Refinenments to the adjustnent procedure to
i ncor porate the nonsanpl e portion nust be devel oped before reliable
adj ust nents can be generat ed.

V. Conclusion

The inperfect relationship between published ASM and sanpl e
LRD data has potentially inportant inplications for researchers
using the LRD. LRD users should take this inperfect relationship
into account in the selection of industries, sectors and tine
period of anal ysis.

Three main conclusions energe wth respect to the
time-series and cross-sectional characteristics of the published
ASM and sanple LRD data. First, at high levels of aggregation
enpl oynent | evels and growt h rates generated fromthe two data sets
correspond cl osely. At the industry level, the quality of the
correspondence is high for industries domnated by |[large
establishnments and lower for industries domnated by snmaller
establi shnents. Second, the correspondence between published and
sanpl e data deteriorates over the |life of a panel due to sanpling
and inputation errors. Third, the rotation schenme for ASM panel s
| eads to cunul ative nulti-year errors that showup in the published
figures during census years and in the LRD figures during the
first year of a new panel. The correction of cunulative errors
| eads to a biased growmh rate calculation in these years.

This paper also inplemented an adjustnment designed to
reconcil e LRD-based estimates of gross job creation and destruction
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w th published ASMfigures on net job changes. Qur procedure, which
treats the ASM LRD difference at the four-digit industry |level as
a pseudo-establishnent, proved unsatisfactory because of the
di screte changes in LRD and ASM enpl oynent figures associated with
corrections of cumulative estimation errors. These corrections
cause | arge changes in the ASM LRD di fference that induce spurious
movenents in the adjusted gross job flow figures. W proposed two
alternative ways of handling these discrete changes in future
research. W conclude that there is no sinple and satisfactory
met hod of reconciling the published and sanpl e dat a.
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Table 1

Average March-to-March Total Enploynent G owh Rates and Size, 1972-86
(I'n percent)

ASM LRD BLS CBP SI ZE MEANS

SIC
CODE MEAN  STD MEAN  STD MEAN  STD MEAN STD ESTAB CO/NKR

1 -0.13 4.70 -0.11 5.97 0.20 4.96 0.29 5.32 80 1631
20 -0.65 1.85 -0.70 2.89 -0.56 2.02 -0.61 2.10 82 479
21 -2.09 3.65 -1.93 3.65 -1.39 3.28 -1.88 5.35 455 4552
22 -2.53 6.04 -2.27 7.07 -2.13 7.03 -2.20 6.08 156 852
23 -1.88 5.74 -2.25 7.04 -1.29 6.70 -1.38 6.13 73 321
24 -0.21 8.97 0.13 11. 37 0.37 9.66 1.51 11.35 32 182
25 0.49 7.37 0.90 9.76 0.70 8.36 0.69 8.15 68 454
26 -0.23 4.15 -0.15 4.87 0.01 4.07 -0.06 3.81 117 526
27 1.95 2.47 1.77 5.05 2.07 2.31 2.33 2.86 41 593
28 -0.20 2.58 -0.38 3.06 0.20 2.583 -0.11 2.70 99 1243
29 -0.57 4.97 -0.44 5.46 -0.10 13.48 -0.65 3.20 81 858
30 1.80 7.45 1.79 8.49 2.16 7.80 2.77 9.57 83 662
31 -4.78 5.98 -4.16 6.70 -4.32 7.12 -4.59 6.72 101 353
32 -1.04 5.04 -0.88 7.06 -0.75 6.18 -0.33 6.61 48 409
33 -2.88 8.20 -2.80 8.96 -2.52 7.48 -2.77 8.10 176 2934
34 -0.01 5.81 0.06 7.47 -0.14 6.48 1.14 8.15 61 605
35 0.60 7.25 0.65 8.82 1.23 7.68 1.11 8.07 65 1358
36 1.53 7.05 1.48 7.28 1.52 6.72 1.42 6.37 182 2032
37 0.52 6.20 0.57 6.67 1.15 6.49 0.68 6.81 283 6594
38 2.14 4.72 2.22 5.64 2.65 4.64 3.70 8.11 119 3123
39 -1.81 4.97 -1.54 8.08 -0.91 5.67 -0.44 6.97 41 337
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SIC
CCDE

1
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Tot al

( ATE,

LTE)

[eleolojololololololololololololololoNoNeNe

.93
. 67
. 87
. 96
. 86
. 85
. 93
. 94
.27
.92
. 82
.97
.92
.92
. 99
.93
. 95
.97
. 98
.91
. 63

( ATE,

BTE)

[eleolojololololololololololololololoNoNeNel

. 96
. 63
. 64
. 96
. 85
. 95
. 94
. 96
.73
. 84
.70
. 94
. 89
.97
. 98
. 96
.97
.97
. 96
. 88
. 80

Table 2

( ATE,

CTE)

[eleolojololololololololololololololoNoNeNel

. 96
.75
. 83
. 96
. 84
. 87
.92
. 95
. 68
. 82
. 45
. 88
. 94
. 95
.97
. 89
. 98
. 98
. 99
. 63
. 68

40

(LTE,

BTE)

[eleolojololololololololololololololoNoNeNe

.91
.47
. 36
.91
. 82
. 86
.91
. 89
. 38
.78
. 65
. 96
. 82
. 88
. 96
. 90
. 94
. 98
. 98
. 84
. 81

Empl oynent G owmh Rate Correl ations,

(LTE,

CTE)

eleolojololololololololololololololoNoNeNe

.91
.53
.17
.93
. 81
. 80
. 87
.91
.32
. 75
. 34
.92
. 86
. 88
. 96
. 82
. 94
. 96
. 99
. 67
. 69

1972- 86

( BTE,

CTE)

[eleolojololololololololololololololoNoNeNe

. 99
. 95
. 56
. 98
. 99
.91
. 99
.97
. 88
. 98
.12
. 95
. 96
. 98
. 99
.93
. 99
. 98
.97
. 69
. 94



Tabl e 3

Average March-to-March Total Enpl oynent G owh Rates, 1974-1978
(I'n percent)

ASM LRD BLS CBP

SIC
CODE MEAN  STD MEAN  STD MEAN  STD MEAN  STD

1 0.55 6.39 0.33 6.35 0.31 6.98 0.46 7.06
20 -0.23 2.33 0.11 2.61 0.16 3.55 0.14 3.62
21 -3.03 0.56 -2.84 0.33 -2.09 2.36 -3.99 2.95
22 -2.06 10.01 -2.69 9.69 -1.72 12.76 -1.99 10. 56
23 0.20 7.92 -0.66 7.51 -0.55 11.53 -0.42 10. 56
24 1.41 12. 94 0.83 12.03 0.94 15.24 1. 86 14.60
25 1.16 11.82 0.60 11. 45 0.48 14.18 0.64 14. 43
26 -0.39 7.17 -0.31 7.18 -0.29 7.42 0.34 6.62
27 1.37 2.21 1.69 3.03 1.58 3.16 1.76 4.07
28 0.86 2.74 1.00 2.37 0.80 3.40 0.79 4.16
29 0.40 2.49 0.65 2.56 1.55 4.14 0.71 3.41
30 3.12 12. 34 2.73 12. 25 2.30 12. 30 2.46 11.85
31 -1.44 7.81 -1.69 8.00 -1.44 12. 33 -1.54 11. 26
32 -0.38 6.34 -0.11 6.70 -0.90 8.59 -0.89 8.87
33 -2.39 5.57 -2.21 5.42 -1.72 5.48 -2.03 6.30
34 0.59 7.70 1.05 8.16 0.31 8.25 0.81 8.59
35 1.21 6.24 1.00 6.34 1.01 5.42 0.87 6.51
36 1.15 11.30 0.34 10. 88 0. 10 10.16 0.41 10. 17
37 2.31 6.10 2.00 5.86 2.10 5.81 2.29 6.48
38 3.18 5.68 2.17 5.39 2.18 6.14 3.31 4.68
39 0.62 8.07 -1.24 7.88 -0.06 8.81 0.21 9.12

Aver age March-to-March Total Enploynent G owh Rates, 1979-1983

1 -3.41 2.22 -4.92 2.89 -3.79 2.25 -4.17 2.11
20 -1.74 1.39 -2.88 1.85 -1.90 O0.46 -2.09 0.87
21 -1.65 5.57 -2.05 6.16 -0.10 3.40 -1.53 5.39
22 -4.20 2.64 -5.32 3.90 -4.98 2.49 -5.15 2.28
23 -2.92 2.25 -5.15 4.90 -3.78 0.86 -4.14 0.90
24 -4.53 8.02 -7.27 9.73 -5.26 6.60 -5.91 6.79
25 -2.85 2.66 -5.06 4.11 -3.94 1.73 -3.82 2.02
26 -2.07 1.72 -2.72 2.46 -1.87 1.28 -2.36 2.04
27 1.40 2.00 -0.52 2.43 1.13 1.18 0.70 1.59
28 -1.26 2.97 -2.54 3.33 -1.31 2.33 -1.68 1.67
29 -1.49 6.24 -3.30 6.62 1.21 27.21 -1.41 2.49
30 -3.13 2.62 -4.96 1.39 -3.36 0.83 -4.79 1.45
31 -5.64 3.14 -6.40 3.61 -4.85 2.57 -6.03 3.08
32 -5.56 2.35 -7.15 4.08 -6.21 2.31 -6.00 2.40
33 -10.6 6.71 -11.4 7.03 -9.97 6.64 -11.1 7.50
34 -4.40 2.69 -6.18 3.09 -6.07 3.44 -5.58 2.77
35 -4.57 7.33 -6.64 7.21 -5.00 8.65 -5.36 7.92
36 -1.05 3.63 -1.74 3.43 -1.71 2.81 -1.27 3.86
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37 -5.36 2.06 -6.16 2.68 -5.36 1.36 -6.21 1.83
38 0.36 3.75 -1.04 3.10 0.26 3.97 -0.96 2.77
39 -4.30 2.62 -8.02 4.49 -4.83 2.43 -5.42 3.05
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Tabl e 4

Total Enploynment Gowth Rate Correl ations, 1979-86!

She ( ATE, ( ATE, ( ATE, (LTE, (LTE, ( ATE*,
CODE LTE) LTE*) ATE*) LTE*) ATE*) LTE*)
1 0.998 0.972 0. 641 0. 982 0. 667 0. 682
20 0.205 -0.091 -0.273 0.942 0.168 0.216
21 0. 861 0. 999 0.998 0. 863 0. 863 0.997
22 0. 920 0. 980 0. 984 0. 956 0. 867 0. 945
23 0. 823 0. 781 0. 892 0. 990 0. 628 0. 629
24 0.926 0. 968 0. 687 0. 986 0. 566 0. 627
25 0. 988 0. 994 0. 791 0. 981 0. 757 0. 766
26 0. 956 0.998 0.796 0. 970 0. 827 0. 789
27 0.284 0.322 -0.075 0.989  -0.249 -0. 334
28 0.772 0.613 0.634 0. 864 0.577 0. 758
29 0. 258 0. 569 0.794 0. 552 0. 315 0. 905
30 0.947 0. 929 0. 788 0.973 0.719 0.732
31 0. 790 0. 958 0. 905 0.910 0. 752 0.913
32 0. 964 0. 982 0.735 0.978 0.728 0. 760
33 0. 997 0. 997 0. 994 0. 997 0. 994 0.995
34 0.991 0. 984 0.714 0. 996 0.763 0. 752
35 0.943 0.914 0. 800 0. 988 0. 801 0.779
36 0. 937 0. 947 0.941 0. 999 0. 908 0.918
37 0. 987 0. 994 0. 987 0. 984 0.973 0.992
38 0. 643 0.576 0.672 0.943 0.426 0.479
39 0. 395 0. 644 0. 663 0. 854 0. 153 0. 387

L TE=LTE, LTE*=LTE+FTE; ATE*=LTE+FTE+ITE; ATE=LTE+FTE+ITEC.
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Correl ati ons of Unadjusted and Adjusted G oss Fl ows,
(Excl udi ng Census and First Panel

SIC

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

[eleolojololololololololololololololoNoNeNe

PGS

. 981
. 928
. 982
. 985
. 981
. 971
. 988
. 994
. 936
. 661
. 898
. 988
. 975
. 973
. 997
. 991
. 982
. 997
. 968
. 944
. 831

[eleolojololololololololololololololoNoNeNel

Oomn

NEG

. 978
. 695
. 998
. 980
. 937
. 963
. 944
. 987
. 770
. 974
. 978
. 990
. 991
. 980
. 998
. 983
. 995
. 997
. 996
. 989
. 922

[eeolojololololololololololololololoNoNeNe

SUM

. 956
. 847
. 997
. 978
. 852
. 952
. 948
. 970
. 862
. 841
. 950
. 976
. 997
. 975
. 997
. 943
. 984
. 989
. 991
. 973
. 877

Table 5

[eleolojololololololololololololololoNoNeNe

NET

. 985
. 838
. 996
. 983
. 971
. 974
. 964
. 991
. 920
. 916
. 924
. 991
. 989
. 979
. 999
. 991
. 994
. 998
. 992
. 985
. 908
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Year s)
Cr oss
(PGS, NEG)

U A
0.81 -0.72 -
0.31 0.10
0.79 -0.67 -
0.71 -0.65 -
0.73 -0.65 -
0.75 -0.61 -
0.70 -0.61 -
0.85 -0.85 -
0. 36 0. 23
0.70 -0.44 -
0.33 -0.27 -
0.88 -0.87 -
0.60 -0.41 -
0.55 -0.48 -
0.62 -0.57 -
0.84 -0.80 -
0.77 -0.68 -
0.86 -0.83 -
0.68 -0.54 -
0.56 -0.36 -
0.78 -0.51 -

1972- 86
( SUM NET)

U A
0.57 -0.49
0.05 0.20
0.50 -0.51
0.51 -0.45
0.17 0.19
0.22 -0.27
0.40 -0.37
0.72 -0.71
0.02 0.01
0.59 -0.50
0.24 0.04
0.58 -0.63
0.63 -0.67
0.45 -0.41
0.79 -0.79
0.55 -0.50
0.68 -0.58
0.75 -0.74
0.70 -0.62
0.52 -0.58
0.35 -0.39



